What is claimed is: 

1 . A s^ense amplifier, comprising: 
a pm^ of cross-coupled inverters, wherein each inverter includes: 

^a transistor of a first conductivity type; 

)air of transistors of a second conductivity type coupled at a drain 
region and^coupled at a source region, and wherein the drain region for the 
pair of transi^rs is coupled to a drain region of the transistor of the first 
conductivity type; 

a pair of input transmission lines, wherein each one of the pair of input 
transmission lines is coupled to a gate of a first one of the pair of transistors in each 
inverter; and \ 

a pair of output transmission lines, wherein each one of the pair of output 
transmission lines is coupled toWe drain region of the pair of transistors and the 
drain region of the transistor of the first conductivity type in each inverter. 

\ 

2. The sense amplifier of claim ^1, wherein the transistor of a first conductivity 
type is a p-channel metal oxide semiconductor (PMOS) transistor, and wherein the 
pair of transistors of a second conductivity type are n-channel metal oxide 
semiconductor (NMOS) transistors. 




3. The sense amphfier of claim 1, wherein the drain region for the pair of 
transistors and the drain region for the transisto^f the first conductivity type in one 
inverter is fiirther coupled to a gate of the transistor of a first conductivity type and 
to a gate of a second one of the pair of transistors in^the other inverter. 




A sense amplifier, comprising: 

a pair of cross-coupled inverters, wherein each invS^r includes: 
a p-channel metal oxide semiconductor (PMOS) transistor; 
and 
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a pair of n-channel metal oxide semiconductor (NMOS) 
transistors coupled at a drain region and a source region, and 
^wherein a drain region of the PMOS transistor is coupled to 
le drain region for the pair of NMOS transistors; 
a bit line k^upled to each inverter, wherein each bit line couples to a gate for 
a first one of the pm of NMOS transistors in each inverter; and 

a pair of outmt transmission lines, wherein each one of the pair of output 
transmission lines is coi^pled to the drain region for the PMOS and the NMOS 
transistors. 

5. The sense amplifier o^claim 4, wherein the drain region for the PMOS and 
the NMOS transistors in one of the cross-coupled inverters is further coupled to a 
gate of the PMOS transistor and tVa gate of a second one of the pair of NMOS 
transistors in the other one of the cr^s-coupled inverters. 




The sense amplifier of claim 4, wherein the bit line capacitances are removed 



from the pair of output transmission lines. 



7. The sense amplmer of claim 6, wherein each bit line is coupled to a number 
of memory cells in anla^avrof memory-cells. ' 

8. The sense amplifmr of claim 4, wherein the sense amplifier is coupled to a 
power supply voltage of less than 1.0 Volts. 

9. The sense ampUfier of claim 8, wherein the sense amplifier is able to output 
a full output sense voltage in Pess than 10 nanoseconds (ns). 



10. A latch c^cuit, composing: 

a pair of cro^coupled amplifiers, wherein each ampUfier includes: 
a first tmnsistor of a first conductivity type; 
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a second transistor and a third transistor of a second conductivity 
\type, wherein the second and third transistors are coupled at a drain region 

id are coupled at a source region, and wherein the drain region for the 
seopnd and third transistors are coupled to a drain region of the first 
transistor; 

a pair ^f input transmission lines, wherein each one of the pair of input 
transmission lin^s is coupled to a gate of the second transistor in each ampUfier; and 

a pair of cmtput transmission lines, wherein each one of the pair of output 
transmission lines i^oupled to the drain region of the first transistor and to the 
drain region of the second and the third transistors. 

11. The latch circuit o^laim 10, wherein the first transistor includes a p-channel 
metal oxide semiconductor (^MOS) transistor, and wherein the second and the third 
transistors include n-channel rnetal oxide semiconductor (NMOS) transistors. 

12. The latch circuit of claim iV, wherein the drain region for the PMOS and the 
NMOS transistors in one of the cros\coupled amplifiers is fiirther coupled to a gate 
of the PMOS transistor and to a gate (J^a third transistor in the other one of the 
cross-coupled amphfiers. 




13. The latch circuit of claim^ 0, wherein the pair of input transmission lines are 
it lines and wherein the bit line Capacitances are removed fi'om the pair of output 
transmission lines. 



14. The latch circuit of claim 13, wherein each bit line is coupled to a number of 

1' 

memory cells in an array of memory cells. 



15. The latch circuit of claim 10, wherein the latch circuit is coupled to a power 
supply voltage of less than 1.0 Volts. 



Attorney Docket 303,586US1 



20 



Micron 98-0588 



16. The latch circuit of claim Ip, wherein the latch circuit is able to output a full 
output sense voltage in less than/IO nanoseconds (ns). 



17. An ampUfier circuit, coni^rising: 

a pair of cross-coupled inverters, wherein each inverter includes: 

a transistor om first conductivity type; 

a dual-gatedmietal-oxide semiconducting field effect 
transistor (MOSFpT) of a second conductivity type, wherein the first 
transistor of a fi/st conductivity type and the a dual-gated MOSFET 
are coupled aya drain region; 

a pair of innut transmission lines, wherein each one of the pair of input 
transmission line^is coupled to a first gate of the dual-gated MOSFET; and 

a pair o/output transmission lines, wherein each one of the pair of output 
transmission lines is coupled to the drain region on each one of the pair of cross- 
coupled inverters. 



18. Tne amplifier circuit of claim 17, wherein the transistor of a first 
conductivityVpe includes a p-channel metal oxide semiconductor (PMOS) 
transistor, and wherein the a dual-gated MOSFET of a second conductivity type is 
divided into two separate n-channel metal oxide semiconductor (NMOS) transistors 
each driven by one of tnedual gates. 

19. The amplifier circuit of claim l?7wherein the drain region for one of the 
cross-coupled inverters is fiir^r^^eoupled to a gate of the transistor of the first 
conductivity type and to a se^j{^d gate of the dual-gated MOSFET in the other one 
of the cross-coupled invej?rers. 



20. The amphfier circuit of claim 17j^ wherein the pair of cross-coupled inverters 
comprise a sense amplifier, and wherein the sense amplifier is included in a memory 
circuit. 
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21. The amplifier circuit of claim 20,Awherein the sense amplifier is coupled to a 

1.0 Volts. 



power supply voltage of less than 



22. The ampUfier circuit of claim 21, wherein the sense amplifier is able to 
output a fiiU output sense volta^ in less than 10 nanoseconds (ns). 






23. memory circuit, comprising: 
lumber of memory arrays; 
at l^se one sense amplifier, wherein the sense amplifier includes: 

a pair of cross-coupled inverters, wherein each inverter includes: 
a p-channel metal oxide semiconductor (PMOS) 
transistor; and 

a pair of n-chaimel metal oxide semiconductor 
IDS) transistors coupled at a drain region and a source 
regionVand wherein a drain region of the PMOS transistor is 
coupled\to the drain region for the pair of NMOS transistors; 
a complementaryvpair of bit lines coupling the at least one sense amplifier to 
a number of memory cells the number of memory arrays, and wherein each one of 
the complementary pair of bit^nes couples to a gate of a first one of the pair of 
NMOS transistors in each inverter; and 

a pair of output transmission lines, wherein each one of the pair of output 
transmission lines is coupled to theWain region of the PMOS transistor and the 
drain region for the pair of NMOS trmsistors in each inverter. 



The memory circuit^f claim 23, wherein the memory circuit includes a 
folded bit line memory circu^k. 

25. The memory Circuit of claim 23, wherein the drain region for the PMOS and 
the NMOS transistors inSone of the cross-coupled inverters is further coupled to a 
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gate of me PMOS transistor and to a gate of a second one of the pair of NMOS 
transistor^n the other one of the cross-coupled inverters. 



26 




The memory circuit of claiL 23, wherein the at least one sense amplifier is 
fipupled to a power supply voltage! of less than 1.0 VoUs. 



27. The memory circuit of claim 23, wherein the at least one sense amplifier is 
able to output a full output sense voltage in less than 10 nanoseconds (ns). 



28. The memory circuit of claim 23, wherein the memory circuit fiirther includes 
a number of equilibration and a Jimiber of isolation transistors coupled to the 



complementary pair of bit lines. 



29. 



Ai e 



electronic system, comprising: 
a processor; 
a memory device; and 

a bus coupling the processor and the memory device, the memory device 
further including^sense amplifier, comprising: 

a pai^ of cross-coupled inverters, wherein each inverter includes: 
a p-channel metal oxide semiconductor (PMOS) 
transistor; and 

a pa^of n-channel metal oxide semiconductor 
(NMOS) transistors coupled at a drain region and a 
source re^on, and wherein a drain region of the 
PMOS transistor is coupled to the drain region for the 
pair of NMO\transistors; 
a complementary pair afbit lines coupling the at least one sense 
amplifier to a number of n^mory cells in a memory cell array, and 
wherein each one of the conmlementary pair of bit lines couples to a 
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gate of a first one of the pair of NMOS transistors in each inverter; 
vand 

a pair of output transmission lines, wherein each one of the pair of 
output^ransmission hnes is coupled to the drain region of the PMOS 
transistortod the drain region for the pair of NMOS transistors in 
each inverter. 




30. The electronic system of claim 29,^wherein the sense amplifier is coupled to 

// 

ower supply voltage of less than l.OA^olt. 



31. The electronic system of claim 29, wherein the sense ampHfier is able to 
output a full output sense voltageCi less than 10 nanoseconds (ns). 




integrated circuit, comprising: 
rocessor; 

a memory operatively coupled to the processor; and 

the processor and memory are formed on the same semiconductor 
substrate and t% integrated circuit includes at least one sense amplifier, comprising: 
a p^ir of cross-coupled inverters, wherein each inverter includes: 
a transistor of a first conductivity type; 
pair of transistors of a second conductivity type 
led at a drain region and coupled at a source 
regioi^and wherein the drain region for the pair of 
transistors is coupled to a drain region of the transistor 
of the fir^^nductivity type; 
a pair of bit lines, vs^rein each one of the pair of bit lines is coupled 
to a gate of a first one of the pair of trkisistors in each inverter; and 

a pair of output transmission lines, wherein each one of the pair of 




T" 

he%a 



output transmission lines is coupled to the wain region of the pair of transistors and 
the drain region of the transistor of the first conductivity type in each inverter. 
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A method for forming a current sense amplifier, comprising: 
cross coupling a pair of inverters, wherein each inverter includes: 
a transistor of a first conductivity type; 

a pair of transistors of a second conductivity type coupled at a drain 
region and coupled at a source region, and wherein the drain region for the 
pan^of transistors is coupled to a drain region of the transistor of the first 



conductivity type; and 

wherein cross coupling the pair of inverters includes coupling the drain 
region for the transistor of the first conductivity type and the drain region for the 
pair of transistors imDne inverter to a gate of the transistor of a first conductivity 
type and to a gate of a first one of the pair of transistors in the other inverter. 



34. The method of clair^33, wherein cross coupling the pair of inverters 
includes forming the first trai^istor of the first conductivity type as a p-channel 
metal oxide semiconductor (PMOS) transistor, and forming the pair of transistors of 
a second conductivity type as n-channel metal oxide semiconductor (NMOS) 
transistors. 




35. The method of claim 33, whereii^he method further includes coupling a bit 
line to a gate of a second one of the pair of transistors in each inverter. 



36. The method of claim 33, wherein the r^thod fiirther includes coupling an 
output transmission line to the drain region for the pair of transistors and the drain 
region of the transistor of the first conductivity type in each inverter. 



37. A method for forming a sense amplifier, comp^ing: 

forming and cross coupling a pair of inverters, wlierein forming and cross 
coupling each inverter includes: 

forming a first transistor of a first conducfivitj^ type; 
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forming a second transistor and a third transistor of a second 
^nductivity type, wherein forming the second and the third transistors 
includes coupUng a drain region and a source region for the second and third 
transistors, and couphng the drain region for the second and third transistors 
to a dWin region of the first transistor; 

coupUng a bit Hne to a gate of the second transistor in each inverter; and 
coupUngVn output transmission Hne to the drain region of the first transistor 
and to the drain region of the second and the third transistors in each inverter. 

38. The method claim 37, wherein forming the first transistor of a first 
conductivity type includes forming a p-channel metal oxide semiconductor (PMOS) 
transistor, and wherein farming the second and third transistors of a second 

C3 conductivity type includes^forming n-channel metal oxide semiconductor (NMOS) 

ly transistors. 

39. The method of claim 37\wherein cross coupling the pair of inverters 
Vz^ includes coupling the drain regiomfor second and third transistors and the drain 

^ region for the first transistor of the iSrst conductivity type in one inverter to a gate of 

C3 \ 

Lli the first transistor of a first conductivi|y type and to a gate of a third transistor in the 

12 Other inverter. 




40. A method for operating a sense amplifier, comprising: 

\\ 

equilibrating a first and second bit line, wherein the first bit line is coupled to 



a gate of a first NMOS transistor in a first inve^er in the sense amplifier and the 
second bit lines is coupled to a gate of a first NMQS transistor in a second inverter 
in the sense amplifier; 

discharging a memory cell onto the first bit line, wherein discharging a 
memory cell onto the first bit line drives a signal fi-oni^a drain region for the first 
inverter to a gate of a PMOS transistor and to a gate of 'a second NMOS transistor in 
the second inverter; and 
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pro\Ming a feedback from a drain region for the second inverter to a gate of 
a PMOS transi^r and a gate of a second NMOS transistor in the first inverter. 

41 . The method of claim Jo, wherein operating the sense ampUfier includes 

I 

operating the sense amplifier with a pov^er supply voltage of less that 1.0 Volts. 



42. The method of claim 40| wherein operating the sense amplifier includes 
latching an output sense signal in less than 10 nanoseconds (ns). 

I 

43. The method of claim 40, wherein the method further includes removing the 
bit line capacitance from a pair of\|utput nodes of the sense amplifier. 

44. A method for operating a sense amplifier, comprising: 

providing a first bit line signal to a gate of a first NMOS transistor coupled at 
a drain region and a source region to a second NMOS transistor in a first inverter of 
the sense amplifier; 

providing a second bit line signal to a gate of a first NMOS transistor 
coupled at a drain r^ion and a source region to a second NMOS transistor in a 

second inverter of the. sense amplifier; and 

\ 

wherein providing the first and the second bit line signals to the gates of the 
first and second NMOS transistors isolates the bit line capacitances from a first and 
second output node on the sense amplifier. 



45. A method for operating a sense amplifier, comprising: 

providing an input signal fr^ a bit line to a gate of a first transistor in a first 
inverter of the sense amplifier; and 

wherein providing the input signaUo the gate of the first transistor isolates 
the bit line capacitance from an output node^n the sense amplifier. 
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